Introduction
INDOT adopted the Mechanistic-Empirical Pavement Design Guide (MEPDG) beginning on January 1, 2009. This is a new design guide based on the FHWA Long Term Pavement Performance (LTPP) field study that has existed for more than 20 years. The new guide requires pavement design input parameters that are more accurate, representing actual conditions in the field, as well as other tests for input parameters that are sensitive to the performance of the pavement during its design life. One such parameter is the resilient modulus, M R . The resilient modulus is obtained in the laboratory and requires specialized and expensive equipment. The test itself needs significant time and effort. These limitations have led researchers to develop M R prediction models according to type of soil, as well as alternative methods to estimate the resilient modulus using non-destructive tests such as FWD, LWD, and DCP. The tests are fast and easy and, as a result, are widely used for compaction control in the U.S. In Indiana, DCP and LWD are recommended for chemically stabilized subgrade soils and aggregates. However, limited work has been conducted to relate M R and DCP for Indiana soils. Clearly, robust and credible correlations between M R and FWD, LWD, and DCP are needed.
The objectives of this project are geared toward a practical approach for pavement design procedures to effectively determine the soil resilient modulus for rehabilitation projects. The ultimate goal of the research is to create guidelines for selecting values of soil subgrade stiffness, targeting specifically untreated subgrade soils type A-6 and A-7-6. A total of four sites located around in Indiana were selected to conduct the field tests. Laboratory tests were also performed using soil samples obtained from the sites.
The scope of the project was expanded to further investigate relations between field FWD and laboratory resilient modulus tests using the data repository of INDOT to obtain additional geotechnical and pavement information.
Findings
The objective of this study is to assess the potential use of FWD, LWD, and DCP tests to estimate the resilient modulus of fine-grained soil subgrades (A-6 and A-7-6). Four sites were selected to conduct the field tests, with subgrade soils from the sites classified as: (1) US 31 (A-4 soils with 58% of passing #200 and 8.5 PI), (2) SR 37 (A-7-6 soils with 88% of passing #200 and 23.8 PI), (3) SR 641 (A-6 soils with 83% of passing #200 and 18.4 PI), and (4) Ramp A (A-6 soils with 72% of passing #200 and 14.0 PI). In addition to the outcomes from the four sites, additional data were collected from the data repository of INDOT, which has geotechnical and pavement information. Analysis of the field FWD and laboratory M R tests led to the following conclusions:
• The results obtained from FWD tests conducted on top of the pavement can be used to estimate the resilient modulus of the subgrade soils obtained from the laboratory as long as the quality of the tests is high and the pavement layer thicknesses are accurate. 
Implementation
• High-quality FWD tests conducted on top of the pavement provide reasonable estimates of the resilient modulus of the subgrade soils.
• The results obtained from LWD and DCP conducted on top of the subgrade can be used for quality control of the subgrade, but they may not provide reliable estimates of the resilient modulus of the soil obtained in the laboratory.
• To obtain good-quality data from FWD tests, the LTPP protocol is recommended for research-level work, with a small modification for production-level testing. There are other very good protocols available that INDOT could explore for use.
